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Description 

This invention relates to the interconnection of 
electronic components such as for example Inte- 
grated circuit (IC) chips, chip carriers, printed circuit 
boards and, in particular, to methods of forming an 
interconnection wire on a contact on an electronic 
component, methods of Interconnecting contacts on 
first and second electronic components, a capillary 
for a wire bonder end electronic components per sa. 

As the size of electronic components is reduced 
due to advances in the techniques by which tney are 
manufactured, the density with which such comno- 
nents can be arranged In a piece of equipment 
becomes increasingly dependent on the space 
required to form Interconnections to contacts on the 
components. A commonly used technique involves 
fastening a component such as an IC chip to a sub- 
strate such as a printed circuit board by means of an 
adhesive. Interconnection wires are each bonded et 
one end to a respective contact on me component by 
thennocompresslon wire bonding (which uses a com- 
bination of heat and pressure to form a weld), and are 
bonded at or towards their other end to a respective 
contact on the substrate* again generally by ther- 
mocompression wire bonding. Asignif leant disadvan- 
tage of this technique is that the area occupied by the 
installed component with its Interconnections Is sig- 
nificantly greater than the area of the component 
itself. The configuration of an interconnection made 
by this technique will be as disclosed in US-4417392. 

An interconnection technique which reduces the 
space required to form the interconnections to a com- 
ponent involves the formation of "bumps- of a conduc- 
tive material on the contacts of either the component - 
or the substrate to which the component is to be con- 
nected. The bumps allow connections to be made be- 
tween the contacts on the component and contacts on 
the substrate which are directly opposite the compo- 
nent contacts. Generally, the bumps comprise a sol- 
der material and are applied to contacts by plating. 
Connection of e bump to a second contact can then 
be achieved by reftowlng the solder. K is also known 
to form bumps by forming a bond between a ball on 
the end of a length of wire and a contact by ther- 
mocompression wire bonding, and breaking the wire 
Immediately above the ball. A connection between the 
ball and a second contact can then be made by means 
of a welding technique such aa ultrasonic bonding. 
This technique is disclosed In JP-A-59.208751 . JP-A- 
60.aadS1 and JP-A-60. 134444. 

Interconnections between electronic components 
which are formed by means of bumps suffer from the 
disadvantage that frequently they are not sufficiently 
compliant to withstand forces exerted on thermal 
cycling, which can result in differential expansion of 
the components and breakage of at least some of the 
interconnections. 


US-3373481 dtectases a technique for securing 
conductive pedestals to terminal elements of an inte- 
grated circuit device, which cornprlses thermocom- 
presslon bonding gold spheres onto the terminals 
s using a tool which deforms the spheres into elongate 
pedestals. The pedestals are connected to intercon- 
nect areas on a printed circuit board by means of a 
adder in which the gold of the pedestals dissolves. 
The application of this technique to densely packed 
io contacts is limited by the accuracy with which the tool 
used to deform the spheres can be manufactured. 
Furthermore, the disclosed technique relies on dis- 
solution of the material of the pedestals in ordeT to 
ensure that they are of approximately equal height 
is and therefore that interconnections can be made be- 
tween all of the pedestals and respective contacts 
whicn lie In a single plane. This has the disadvantage 
that the resulting joint between the pedestals and the 
adder is embrittled on dissolution in the solder and, 
20 moreover, tf it is desirable or necessary to break the 
solder connections and subsequently to remake them 
{for exampl e for repair), the length of pedestal remain- 
ing for such subsequent connection Is reduced. 
We have devised a technique for interconnecting 
23 electronic ec*nponents In which interconnection wires 
are bonded at one end to contacts on a first compo- 
nent, cut to a predetermined length and bonded to 
contacts on a second component by means of a ma- 
terial which Is different from the materials of the wires 
so and the contacts. 

According to one aspect the present invention 
provides a method of making an assembly of a first 
and a second electronic component, the assembly 
having plural Interconnecting contacts between the 
as components, comprising the steps of: ' ' 

(a) forming individual interconnection wires on 
each contact on the first component by: 

(i) bonding a wire to me oontect without the 
use of a material other than the materials of 
40 the contact and the wire, and 

(if) straightening and severing the wire by 
applying a force thereto in a direction away 
from the contact, to leave an interconnection 
wire bonded to the contact and having a free 
45 end, me length of the Interconnection wire, as 

measured from the contact on the fiiat compo- 
nent, or, If a porbon of the interconnection wire 
Is broadened in the vicinity of the contact, as 
measured from a point immediately above any 
00 such broadening, being from about 2d to 

about 20d, where d is the diameter of the wire; 
(b) positioning the components so that the sec- 
ond component Is Inf ace-to-face relationship with 
the first component and 
« (c) bonding the free end of each interconnection 
wire to a respective contact on the second com- 
ponent 

According to another aspect the invention pro- 
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vWoe an assembly comprising firat and second elec- 
tronic components in opposing faee-to-tace relatiorv 
anip. each component having a plurality of contacts, 
pairs of contacts on thB f Inst and second components 
respectively being Interconnected by individual 
straight Interconnection wires extending between 
contacts on opposing faces of the two components, 
each of the Interconnection wires 

(a) being bonded to the contact on the first com- 
ponent without the use of a material other than the 
materials of the wire of that contort 

(b) being bonded to the contact on the second 
component by means of a conductive material 
that Is different from the materials of the intercon- 
nection wire and of the contact; and 

(c) the length of the Interconnection wire, as 
measured from the contact on the first compo- 
nent, or, ir a portion of the Interconnection wire is 
broadened in the vicinity of the contact, as 
measured from a point Immediately above any 
such broadening, being from about 2d to about 
20d, where d b the diameter of the wire. 

The use of wire to form means for Interconnecting 
contacts on etedronio components has many advan- 
tages over conductive pedestals formed by deform- 
ing gold spheres. In particular, the technique of the 
present Invention is applicable to wires having diame- 
ters as email as 75 micrometers or less without the 
need to make intricate and vary small scale tods. The 
technique ia very adaptable and does not require dif- 
ferent tools for each configuration of component The 
technique allows Interconnection wires to be made 
more reproducibly to a desired length than is possible 
by deforming gold spheres and therefore removes the 
need to use a solder to dissolve the material of the 
Interconnection means which, as discussed above, 
has significant disadvantages. 

The ease with which connections csn be made to 
the Interconnection wires of the nresent Invention, 
arising from their reproducible length, has the signifi- 
cant advantage that It aflowe connections to be made 
to contacts on an electronic component for testing 
purposes; me fact that it is not necessary to dissolve 
the end portions of the wires in a solder to make their 
lengths equal means that the wires maintain their full 
length of tor testing for subsequent Interconnection to 
another electronic component. 

The interconnection technique of this invention 
allows a higher density of Interconnections to be 
achieved than has been possible hitherto, and fur- 
thermore. Its applicability is not restricted to electronic 
components with a maximum number of contacts. 
This is in contrast to the technique In which a compo- 
nent is connected to a substrate (on which it is moun- 
ted) by wires having a wire bond at each end , in which 
the contacts have generally to be around the perime- 
ter of the component; thus according to the present 
invention wire bonding techniques can be used to pro- 


vide an array of interconnection wires on a compo- 
nent, or a component having multiple rows of inter- 
connection wires around rte perimeter. It Is in contrast 
to connections made by means of bumps, which gen- 
s eraOy are applicable only to components with a small 
size because of their inability to withstand expansion 
and contraction of the connected components on 
thermal cycling. It Is also in contrast to the technique 
of making Interconnections by means of moulded 
10 pedestals because of the difficulty of machining and 
maintaining clean moulds to the smart sizes of wires 
which are used In the present technique. 

The contact on the surface of the comnonent. to 
which the Interconnection wire is or Is to be connec- 
ts ted. may be in the form of. for axampte, a pad, or an 
end of a conductive trace which runs parallel or per- 
pendicular (or at an angle between the two) to the sur- 
face, such as a via. It may be recessed, coplanar with 
the surrounding surface of the comnonent. or It may 
20 stand proud of the surface. 

The bond between the wire and the contact, 
which is made without the use of a material other than 
the materials of the contact and the wire, will generally 
be a weld. The bond may be formed by the application 
25 of one or a combination of heat, pressure and vib- 
ration, for example, by mermocompresslon bonding 
which utilizes a combination of heat and pessure, or 
by thermosonic or ultrasonic bonding which utilize e 
combination of heat, pressure and vibration. It will be 
90 understood that Incidental amounts of materials other 
than the materials of the wire and the contact, such as 
. for example surface preparation agents, reaction pro- 
ducts and contaminants such as oxide coatings and 
the like, may be nresent in or around the bond. 
j 5 The bond may be formed between the circumfe- 
rential surface of the wire and the contact, the wire 
being bent adjacent to the bonded portion so that it 
extends away from the contact- This is generally 
Known as -wedge bonding - , 
40 More preferably however, the bond Is formed be- 
tween the end of the wire and the contact This tech- 
nique generally Involves heating the wire at or nsar its 
end to form a ball. TTie bond is then formed between 
the bail and the contact The heat may be applied to 
46 the end of the wire by means of and ectric arc extend- 
ing between an electrode and the wire. The wire is 
supplied ftom the wire bonder through a bonding head 
which Is generally referred to as a capliary and which 
has a through passage through which the wire pas- 
60 sea. This technique is generally known as -ban bond- 
ing". 

The wire which Is used to form interconnection 
wires in accordance with me present invention will be 
as fine as possible consistent with the mechanical 
69 and electrical requirements placed upon It whan In 
use, and on the requirements for handling It and for 
bonding it to the contacts. Generally, the wire will be 
substantially round and will have 8 diameter of less 
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then about 373 micrtmstars (microns), preferably 
less than about 250 microns. Particularly preferred 
wire has a diameter of from about 12 to about 125 
microns, especially from about 26 to about 75 
microns. 

The material of the wire will selected according 
to the techniques by which the interconnections be- 
tween it and the contacts on the electronic compo- 
nents are to be mads. The wire should be capable of 
bonding to the material of one of the contacts without 
the use of another material, and for this mason, alumi- 
num, gold and copper wires are preferred, hard drawn 
gold wire being particularly preferred. 

The length of the Interconnection wire is 
measured from the contact unless a portion of the 
Interconnection wire Is broadened in the vicinity of the 
contact, as would be the case when the bond is for- 
med by, for example, ball bonding or wedge bonding. 
In this event the length of the interconnection wire is 
measured from a point immediately above any such 
broadening. For example, when the bond is formed by 
ball bonding, the length of the wire will be measured 
from the point where the wire enters the bail; the sur- 
face of the ball may be concave or convex at that 
point When the bond is formed by wedge bonding, 
the length of the wire win be measured from the point 
where the portion of wire bonded to the contact meets 
the portion of wire extending away from the contact 
it is preferred that the length of the interconnec- 
tion wire is from about 3d to about 12d, preferably 
from about 5d to about 7d. Interconnection wires hav- 
ing a length within the specified range, and particu- 
larly within the specified narrow range, have a 
particularly advantageous combination of properties. 
On the one hand, the wires are suff ictorrty compliant 
to be able to accommodate forces exerted due to 
thermal cycling of the interconnected components, 
relatively long interconnection wires being preferred 
for interconnecting large components. Moreover, 
Interconnection wires with lengths falling within the 
above ranges are sufficiently strong to be abte to sup- 
port an electronic component on top of a substrate, 
white still allowing for the thermal effects as discus- 
sed above. The mechanical properties of the intercon- 
nection wires can be adjusted to suit the reoufremems 
of a particular application by appropriate selection of 
the shape, malarial, processing (which can affect, 
inter alia the hardness and modulus of the wire), and 
length of the wires. Yet another advantage of such 
wires is that they have a very much shorter length 
than the wires used in the prior art techniques discus- 
sed previously In which the wires extend from a first 
component to contacts on a substrate on which the 
first component is mounted. Shortening of the wires 
alleviates undesirable reactance characteristics and 
allows the rate of signal transmission between com- 
ponents to be increased. Another significant advan- 
tage Of the technique of this invention over this prior 


art technique is of course that the space required to 
make the Interconnections between electronic com- 
ponents Is significantly reduced. 

When the bond between the wire and the contact 
5 is formed by ball bonding. It is preferred that the 
height of the ball above the contact (measured to the 
point furthest from the contact) Is from about id to 
about 3d. m 
Tha wire may be severed directly to a desred 
10 lengto-Alternatrvelythewiremaybeseveredbybelng 
weakened at a point a desired distance from the bond 
to the contact in such a way that it breaks under an 
applied force at the point at which It- has been 
weakened. The wire may be weakened first so that 
1S it breaks when a force is applied subsequently. Alter- 
natively, the force may be applied to the wire which Is 
then weakened while the force is being applied. The 
force which is applied to the wire is sufficient to break 
the wire at the point at which It has been weakened 
to but should not be so great that the bond between the - " 
wire and the contact is broken. The combination of 
applying a force to the wire and then weakening the 
wire to cause it to break at a predetermined point has 
the advantage that it is a particularly convenient way 
as to break wires to a repeatable length. Furthermore, 
localised necking of the wire caused by the appli- 
cation of force results in thB wire being tapered over 
a short distance at Its free end. This has the advan- 
tage that it facilitates location of the free end of the 
jo wire in an appropriately located quantity of conductive 
material, particularly when the conductive material is 
located in a recess as described in more detail below. 
Moreover, a bond between interconnection means 
and a pool of conductive material is Inherently 
35 stronger If the interconnection means has a constant 
cross-section since applied tension puts the bond 
under an exclusively shear toad. Furthermore, a wire 
having a tapered end portion can be inserted into e 
mechanical connector, the contact cross-section por- 
40 tion of the wire allowing a reliable connection to be 
made to the wire. 

It Is preferred that the method includes the step 
of applying force to the wire. When the wire Is severed 
directiy to a desired length, an applied force can serve 
45 to remove any kinks or set in the wire. 

A significant advantage of the application of force 
to the wire is that it helps to straighten the wire, in par- 
ticular to remove any curl in the wire, and thereby 
reduces the chance of two or more Irterconrtection 
so wires contacting one another and forming a short cir- 
cuit 

Another advantage of applying force to the wire is 
that the bond between the Interconnection wire and 
the contact is tested mechanically automatically dur- 
55 ing the assembly process. 

Yet another advantage of the application of force 
to the wire is that it work-hardens the wire, thereby 
restoring at least partially its metallurgical properties 
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which had been previously effected when it was 
heated, for example to cause It to bond to the contact 
or to weaken K. 

The problem of curl In a wire Is particularly pre- 
valent when the wire has been supplied and stored on 
a reel The method of forming Interconnection wires of 
this invention Is capable of solving this problem eleg- 
antly, while also allowing wires to be out reprodudbiy 
to a desired length. 

The direction in which the interconnection wire 
extends from the contact can be selected by approp- 
riate apptlcatton of force, preferably the interconnec- 
tion wire extends In a direction away from the contact 
at an angle of less than about 30*. especially less than 
about fi", to a line thai is perpendicular to the contact 
at the point at which the wire is bonded thereto. It is 
especially preferred that the wire extends in a direc- 
tion that is substantially perpendicular to the contact 
at the point at which it b bonded thereto. While It is 
preferred that the interconnection wires be straight 
and extend In a direction perpendicular to the contact, 
the wires may be inclined at Bny desired angle, by 
being bonded at that angle or being bent to that angle 
after bonding, and they may be curved, provided mat 
the wires are maintained a sufficient distance apart to 
avoid contact with one another or with contacts or 
other conductive elements which would lead to a 
short circuit 

Preferably a wire bonder is used to for m the inter- 
connection wire. Wire may be supplied to the contact 
through passage In a bonding head, and one or more 
of heat, pressure and vibration may be applied to the 
wire to make the bond via the bonding head. 

The bonding head may be provided Ith means for 
weakening the wire at a predetermined point relative 
to the opening through which the wire leaves the pas- 
sage. Preferably, the wire is weakened at a point 
within the capillary. 

The means for weakening the wire preferably 
comprises a heat source for localised application of 
heat to the wire. For example. It may comprise an 
electrode arranged for generation for an electric arc 
between the electrode and the wire, or it may com- 
prise a laser or an electrical resistance heater. The 
laser or arc electrode may operate independently of 
or in conjunction fth another heat source, or another 
weakening means. 

The means for weakening the wire may comprise 
an element which to arranged to contact the wire to 
create a point of weakness therein. The element may 
create a notch in the wire or it may sever the wire 
directly. The element may comprise for example a 
blade or a wire. The element may also comprise a 
heat source, for example e heated blade or wire. 

The weakening means is preferably arranged so 
that the wire is weakened at a point within the bonding 
head. This has significant advantages. For example, 
It enables the wires to be cut reproducftxy to a desired 


length by resting the bonding head on the contact, or 
on a broadened portion of the wire in the vicinity of the 
contact cutting the wire with the bonding head in this 
position ensures that the wire has a predetermined 

s length measured from the contact or from a point 
immediately above the broadened portion of the wire. 
Moreover, weakening the wire within the bonding 
head allows better control over any debris resulting 
from the weakening step; it is highly undesirable that 

10 any such debris should faO onto the component to 
which the wire is bonded where it could form a short 
circuit The weakening means may be so arranged by 
being positioned in an aperture in the wall of the bond- 
ing head which communicates with the through pas- 

15 sage. 

Preferably, the Internal diameter of the through 
passage is substantially constant over a distance, on 
each side of the point at which the wire is weakened, 
more preferably of at least about x. especially of at 
20 least about 2.6x, more especially of at least about 4x, 
where x is the Internal diameter of the passage aithe 
said point. This feature has bean found to contribute 
to the accuracy with which the wire can be cut since 
the wire Is less able to move laterally within the 
25 through passage than In e conventional bonding head 
in which the through passage Is flared outwardly from 
a point only a short distance abova ma opening from 
which the wire leaves the passage. As an example, in 
a bonding head for wire having a diameter of 50 
so microns, the diameter of the through passage at the 
opening will generally be about 60 microns, in this 
caae it is preferred that the diameter of the passage 
be about 60 microns over a portion of its length at 
least about 1 25 microns, especially at least about 250 
35 microns, on each side of the meansfor weakening the 
wire. 

The weakening means may be positioned exter- 
nally of the bonding head, preferably on an external 
surface. For example, when the weakening means 

40 comprises an electrode for gen orating an eJectrio arc 
It may be provided by a stripe of a conducting material 
such as a conducting paint An advantage of an elec- 
trode positioned externally of the bonding head Is that 
it is reletively convenient to manufacture the bonding 

4& head. Furthermore, it te possible conveniently to form 
relatively short interconnection wires, for example 
having a length of 2d to 3d. 

Particularly when the means for weakening the 
wire is mounted externally of the bonding head, it Is 

50 preferred that the method of forming Interconnection 
wires includes the step of moving the bonding head 
away from the contact before the step of weakening 
the wire. The length or the interconnection wires may 
be selected by controlling the distance through which 

55 the bonding head la moved, for example by use of a 
stepping motor. 

The nature of the bonding head will be deter- 
mined according to the nature of the bond to be made 
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thereby. Whan the bonding head is for making a ball 
bond. It wi\ generally be a "capillary". When the bond- 
ing head is tor making e wedge bond, It will generally 
be a -wedge", mesa terms having recognised mean- 
ings In the art 

The formation of Interconnection means from 
wire has many advantages over pedestals formed by 
deforming gold spheres. For example, interconnec- 
tion wires have a Substantially constant cross-section 
which allows a more even stress distribution over their 
length compered with a moulded pedestal which has 
to be tapered over its entire length in order to be 
removable from its mould. A constant cross-section 
also facilitates mechanical connection to the Intercon- 
nection means. The distribution of stress over the 
entire length of the the intercon nection means is desi- 
rable since It allows a greater strain to be withstood. 
Significant advantages also arise from the metallurgi- 
cal structure of a wire compared with that of a moul- 
ded pedestal. A wire is work-hardened as a result of 
the process by which it Is made. Thla ensures that 
interconnection means made from wire are capable 
physically of supporting an electronic component 
while also being Sufficiently compliant to withstand 
thermally induced stresses between the component 
and a substrate to which it is connected. In contrast, 
moulded pedestals will tend to be relatively soft as a 
result of the annealing to which they are subjected 
during the moulding process. The structure of the 
metal of moulded pedestals will also tend to be gen- 
erally more flawed, and to have a coarser grain, than 
that of wire. Moulded pedestals will therefore tend to 
be less capable of withstanding thermally induced 
stresses without breaking at a point of weakness pro- 
vided at a flaw; furthermore, the electrical properties 
of interconnection wires win be superior to those of 
moulded pedestals because of their more refined 
structure. 

The reproducible and reliable mechanical and 
electrical properties of interconnection means formed 
from wire therefore confer significant advantages on 
the interconnection technique provided by the present 
Invention. 

Preferably the method includes the step of apply- 
ing to the bond between the interconnection wire and 
the contact on the first component, and to the surface 
of the component at least in the vicinity of the bond, 
a layer of an Insulating material through which the wire 
extends in the direction away from the said surface. 

The provision of a layer of Insulating material has 
the advantage that the conductive material that is 
used to make the bond between the Interconnection 
wires and the second component Is prevented from 
wlcklng along the wires into contact with contacts on 
the first component where it could cause a short cir- 
cuit between such contacts. The problem which the 
Insulating layer overcomes Is believed to be peculiar 
to the Interconnection technique of the present Inven- 


tion since the small scale end cotifig^ratton of the 

Interconnections means that wlexing of a material 

such as solder is more prevalent 

A further significant advantage of the component 
5 . having a layer of an insulating material Is that, in 

effect it comprises a packaged component in which: 
(I) each contact on the comnonent has an Inter- 
connection wire bonded thereto, to allow connec- 
tions to be made to contact on other components; 
to and 

(ii) the bonds between the Interconnection wfres 
and the contacts, and sensitive surface regions of 
the component, are sealed against ingress of 
contaminants. 

75 A packag ed component therefore has the advan- 
tage that it can be operated on in environments other 
than *elean room" environments, for example for test- 
ing of the component and for shipping. The use of 
Interconnection wires formed by the method of the 
20 present invention allows a packaged component to be 
made having a smaller size than has hitherto been 
possible. Indeed the area occupied by the packaged 
component need be no greater than the area of the 
component Itself. This Is a significant and highly desi- 
25 rable aspect of the present Invention. 

The layer of insulating material may also serve to 
support the interconnection wires laterally, In particu- 
lar, to provide strain relief at the base of the wires. 
Preferably, the layer of Insulating material is auf- 
so ficlently thick to cover the bond between the wire and 
the contat together with any broadened end portion of 
the wire associated with the bond, and especially that 
it extends along the constant croas-eaction portion of 
the wire, for example by at least 25 microns. It Is pre- 
38 ferred that the thickness of the layer Vet least 15 
microns, especially at least 50 microns. 

The layer of Insulating material may be applied in 
layers. This has the advantage that pin-holes in a 
single layer are blocked. 
40 The layerof Insulating material may be applied as 
a curable liquid. It may be applied in drops; and the 
drops may then be encouraged to flow over the sur- 
face of the component by agitation, for example by 
spinning the component or by vibrating it 
45 Preferably the bond between each interconnec- 
tion wire and its respective contact on the second 
component is made by means of a conductive ma- 
terial which is different from the materials of the wire 
and of the contact The conductive material may exist 
so as a fluid or may otherwise be defor mable at ambient 
temperature, for example a conductive liquid, grease 
or gel. where necessary retained in place by a cover 
or e container. More preferably, the conductive ma- 
terial Is a material which can be used to form a bond 
55 once heat has been applied thereto, for example a 
solder, a brazing material or a heat-actlvataWe adhe- 
srve. Thus, it is preferred mat the conductive material 
is fusible and is located In discrete quantities on each 

6 


PAGE 21/M 1 RCVD AT 1W28/2004 2:58:39 PM [Eastern Daylight fimel ' SVR:USPT0-EFXRF-t/6 1 DN1S:8729308 ' CSID:7036333303 1 DURATION (mn>ss):18-14 


Oo-t-28-2004 02:06pn Froa-LF3 OFFICE AREA 


7036333303 


T-UO P. 022/054 F 


11 EPO 293459 B1 12 


of the contacts or the second component, the bond 
being mad© by heating the conductive material to 
cause it to fuss and Inserting the free end of the Inter- 
connection wire (which is bonded to the contact on the 
first component) into the fused conductive material. 

Preferred solder materials include In/Pb end 
AuTSn alloys. 

Formation of the bond between the wire end the 
contact on the second component using a conductive 
material has the advantage that the bond to the sec- 
ond component can be made and unmade repeatedly 
and conveniently without affecting the bond between 
the wire and the first component, thereby allowing the 
first component to be disconnected from the second 
component, for example for repair or replacement 
TWs is very much more difficult to achieve with Inter- 
connections made by means of 'bumps", since the 
connections between a bump and first and second 
components usually have the same natore; for 
example, they are usually both welds or both solder 
connections. To disconnect a component that Is con- 
nected by an Interconnection wire with a wire bond at 
each end, it is necessary to cut the wire. The wire may 
then be too short to remake the connection, and it b 
extremely difficult to ensure that loose wires, 
attached to contacts on the first component, are con- 
nected to the correct contacts on the second compo- 
nent Because of these and other difficulties, 
^connection of components whose interconnection 
wires have been cut is not usually attempted: both the 
first and second components are usually discarted 
and replaced, which can involve significant expense, 
particularly when one of the components comprises 
a substrate on which several other components have 
already been mounted. The present Invention 
removes the need for a wire bond at each end of the 
interconnection wire, thereby overcoming the prob- 
lems of repair encountered with the prior art wire 
bonding technique. By severing the interconnection 
wires formed by the present method to a substantially 
constant length, there to no requirement to use a con- 
ductive material in which the material of the Intercon- 
nection means dissolves, as taught in US-3373481. 
Indeed it is preferred to use a conductive material In 
which the material of the interconnection wires is sub- 
stantially insoluble since this allows the bond to each 
wire to be remade repeatedly without erosion of the 
wires. 

The use of conductive material to form the bonds 
between the interconnection wires and the second 
component has me advantage that It is able to com- 
pensate for any small variations In the length of the 
wires, and for any deviations In the plana/Uy of the 
surface of one or both of the components on which the 
contacts ere arranged. This ability Is enhanced 
further by locating the conductive material in a recess. 
The present invention provides a second component 
which to provided with such discrete quantities of con- 


ductive materials, as 'pools*. 

The recess may be formed In the contact Alter- 
natively or in addition, the recess may be defined by 
a layer of insulating material which is located on the 
5 surface of the component around, and at teast In the 
vicinity of the contact The layer of Insulating material 
may be an integral part of the component for example 
when the contact itself Is recessed below the sur- 
rounding surface of the component 
to The transverse dimension of the pool of conduc- 
tive material will be its diameter when it Is circular In 
cross-section. When the cross-section Is non-circular, 
the transverse dimension will be the diameter of a cir- 
cle of equivalent cross-sectional area. Tne depth and 
is transverse dimension of the pool of conductive ma- 
terial are measured at the center of the faces*. 

It Is preferred that the ratio of the depth of the pool 
of conductive material to Its transverse dimension Is 
at least about 0.50, especially at least about 1 .00. In 
so components in which the value of this ratio bet least 
0.25 or higher, the surface density of the pools of con- 
ductive material, and therefore also of Interoonneo- 
tiona to the component, can bo kept high whBe also 
compensating for variations In the lengths of the inters 
25 connection wires. 

The provision of pools of conductive material in 
recesses has the advantage that Interconnection 
wires can be aligned with the pools of conductive ma- 
terial by the opening of the recess. 
so Preferably, the recess is tapered inwardly. This 
further enhances correct alignment of the Intercon- 
nection wires in the pools of a conductive material. To 
complement the Inward taper in the recess. It is pre- 
ferred that the Interconnection wire is tapered over a 
36 short distance at its free end. 

When the conductive material comprises a sol- 
der, it is preferably supplied to the recesses in per tieu- 
late form, for excamole as a powder or in the form of 
small spheres. The powder may be supplied in the 
40 form of a paste comprising the solder particles 
together with a flux and preferably also a solvent The 
paste is inserted into a recess. Volatile components 
of the paste, especially any sotvents present therein, 
are then removed by heating. Subsequently the flux 
46 Is removed to leave a pool of solder In the recess on 
the contact When the solder is supplied in the form 
of spheres, h is preferred initially to supply a single 
sphere to each recess, having a transverse dimen- 
* sion such that it can sit In the recess and contact the 
so base of the recess, preferably less than about 0.75 
times the transverse dimension of the recess at its 
base. Subsequently, additional spheres of solder may 
be supplied to Increase the depth of the solder pool. 
A flux should generatiy be added with at least the mi- 
ss tial solder sphere. The quantity of flux should prefer- 
ably be enough to provide a coating on the solder 
sphere and on me contact (which Is at the base of the 

recess), but not so much as to fill completely the 
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space between the the sphere and the walla of the 
recess, so as to cover the sphere. The use of spheres 
of solder is particularly preferred for replenishing 
pools of solder after Interconnection wires have been 
removed therefrom In order to disconnect the compo- 
nents, since it conveniently allows the amount of 
added solder to be controlled. 

Methods of forming an Interconnection wire, 
methods of interconnecting contacts, a bonding head 
for a wire bonder and electronic components, in 
accordance with the nreeent Invention, will now be 
described by way of example with reference to the 
accompanying drawings, in which: 

Figure 1 is a sectional elevation of an electronic 
component, such as an integrated circuit chip, to 
which an interconnection wire is being bonded by 
means of a thermocompresston wire bonder, 
Figure 2 is a sectional elevation of the IC chip 
shown in Figure 1. having interconnection wires 
bonded to each contact; 

Figure 3 is a sectional elevation of an electronic 
component such as an IC chip carrier having a 
discrete quantity of a conductive material such as 
a solder located In a recess on each contact the- 
reon. 

Figure 4 is a sectional elevation of the electronic 
components shown in Figures 2 and 3 intercon- 
nected by means of Interconnection wires; 
Figure S is an enlarged view of a bonding head of 
a wire bonder in use forming an interconnection 
wire on a contact on an electronic component: 
and 

Figure 6 shows the bonding head shown in Figure 
S being lifted tram the contact, leaving an Inter- 
connection wire bonded to the contact 
Referring to the drawings, Figure 1 shows an 
electronic component 1 such as an integrated circuit 
chip having contacts 3 on a principal surface 5 
thereof. Interconnection wires 7 are bonded to the 
contacts; one of the wires is shown In the process of 
being bonded to its respective contact by means of a 
wire bonder, of which only the capillary bonding head 
9 is shown. The bonding head has a through passage 
11 through which the wire is supplied for bonding to 
the contacts on the component The bonding head 
has an aperture 13 In its side watt which communi- 
cates with the through passage 11 for housing means 
for weakening the wire at a point a predetermined dis- 
tance from the opening through which the wire leaves 
the through passage. Once the wire has been bonded 
to a contact, it i9 severed at a point a distance of from 
2d to 20d above the bad 15 through which me wire Is 
bonded to the contact, where d is the diameter of the 
wire. Preferably the wire Is severed by applying force 
to the wire in a direction away from the contact so that 
it breaks at a point at which it has been weakened. 

Figure 2 shows the component 1 having Intercon- 
nection wires 7 bonded to each of its contacts 3. Each 


of the wires has been severed so that the wires are all 
of substantially equal length. A layer 17 of an Insulat- 
ing material has been applied to the surface 5 of the 
component so as to encapsulate the bonds between 

5 the wires 7 and the contacts 3, inducing the balls 15 
formed on the ends of the wires through which they 
are bonded to the contacts. A layer having the con- 
figuration shown In Figure 2 may be of a relatively 
inflexible polymer such as one which is at least partty 

10 crystalline. 

Figure 3 shows an electronic component 21 . such 
as an IC chip carrier, having contacts 23 on a principal 
surface 25 thereof. Pools 27 of conductive material 
such as solder are provided one on each contact 23. 

19 Each of the pods is located in a recess in a layer 29 
of Insulating layer which is located on the surface 23 
of the compone nt around each of the contacts 23. The 
ratio of the depth of each pod 27 of conductive ma- 
terial to its transverse dimension is at least 0.25. 

6 The transverse dimension of each recess is gre- 
ater at the outer surface of the layer 29 of insulating ' 
material than at the surface which contacts the sur- 
face 25 of the component 21 , so that the recess is tap- 
ered inwardly towards Us respective contact 23- The 

25 taper of the recess helps to align the interconnection 
wires In the pools 27 of conductive material. This 
alignment can be further enhanced by severing each 
lnterconnedion wire 7 on the component 1 such that 
It is tapered over e short distance at its free end. 

jo Figure 4 shows the first component 1, shown In 
Figure % and the component 21 . shown in Figure 3, 
Interconnected by means of the Interconnection wires 
7 which ere bonded to the contacts 3 on the first com- 
ponent 1 as described above, and are connected to 

ss the contacts 23 on the second component 21 by 
means of the conductive material of the pods 27. 
When the conductive material is fusible, for example 
a solder, the connection of the wires 7 to the contacts 
23 on the second component 21 Is made by applying 

40 heat to cause the conductive material to fuse, and 
inserting the free ends of the wires 7 Into the fused 
material. 

Figure 3 shows schematically a capillary bending 
head 39 of a wire bonder In use forrnmg a bond be- 

46 tween the end of e wire 41 and a contact 43 on a sur- 
face of a component 45. The wire bonder comprises 
an electrode 47 for generating an arc between it and 
the end of the wire 41 which protrudes from the 
through passage 48 In the bonding head 39 when in 

so a raised position (not shown). The electrode 47 ser- 
ves to form a ball 49 on the and of the wire 41 by caus- 
ing the material of tha wire to fuse. The electrode is 
connected through a D.C. power source 50 to the wire 
41. 

ss After the bail 49 has been formed on the end of 
the wire 41 . the bonding head 39 is lowered, past the 
ball forming electrode 47, to apply heat and pressure 
to form a bond between the ball 49 and the contact 43. 
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The bond & formed without the use of a material other 
than the materials of the wire and the contact, apart 
from Incidental amounts of materials such as surface 
preparation agents, reaction products and contamin- 
ants. 9 

Once the bond between the ball 49 and the con- 
tact 43 has been made, the wlrd 41 is broken by grip- 
ping the wire within the wire bonder and applying a 
force to the wire In a direction substantially perpen- 
dicular to the contact 43 at the point at which the wire 10 
41 is bonded thereto. As shown In Figure 6, the force 
is applied by gripping the wire 41 and raising the wire 
bonded including the bonding head 38 form the con- 
tact 43. In some circumstances it can be advan- 
tageous to apply the force to the wire by mo one of 1 & 
Jaws which grip the wire end which are movable rela- 
tive to the bonding arm. For example, the jaws may 
be mounted on a resilient arm whioh is capable of 
moving the jaws relative to the bonding arm eo as to 
apply a reproducible force to the wire (which la bon- 20 
ded at Its free end to the contact 43 via the ball 49). 

The wire is made to break under the applied force 
by weakening It at a desired point For this the bonding 
head is provided with an electrode 61 in an aperture 
in the side wall of the head which communicates with 29 
the through passage 4fl. The electrode 51 la connec- 
ted to the wire 41 through the power source 50. 

On each side of the aperture in which the elec- 
trode 51 Is located, the internal diameter of the 
through passage 48 is arranged to be constant over so 
a distance which is greater than 2.5x where x is the 
internal diameter or the passage at the point where 
the aperture and the passage meet This allows the 
wire 41 to be cut more reproducibly to a desired length 
since its ability to move laterally in me passage is 35 
minimized; the arc between the electrode 51 and the 
wire 41 wBI therefore be shorter and. more controll- 
able. 

The combination offeree and the arc between the 
wire 41 and the electrode 51 produces an intercon- 40 
nectfon wire on the contact 43 that is tapered over a 
short distance 53 at its free end. 


Claims 


1 . A method of making an assembly of a first (1 ) 
and a second (21) electronic component, the assem- 
bly having plural Interconnecting contacts between 
the components, comprising the steps of: so 
(s) forming individual interconnection wires on 
each contact (3) on the first component by: 
(i) bonding a wire to the contact without the 
use of a material other than the materials of 
the contact and the wire, and « 
(10 straightening and severing the wire by 
applying a force thereto in a direction away 
from the contact, to leave an Interconnection 


wire (7) bonded to the contact and having a 
free end, the length of the interconnection 
wire, as measured from the contact on the first 
component, or. if a portion of the interconnec- 
tion wire is broadened In the vicinity of the con- 
tact, as measured from a point immediately 
above any such broadening, being from about 
2d to about 20d. where d is the diameter of the 
wire; 

(b) positioning the components so that the sec- 
ond component is in face-to-face relationship with 
the f irst component; and 

(c) bonding the tree end of each interconnection 
wire to a respective contact (23) on the second 
component 

2. A method according to claim 1 .further compris- 
ing the step of weakening the wire at a point at a des- 
ired distance from the bond to the contact on the first 
component before before applying the force to the 
wire, such that the wire severs at the point at which It 
has been weakened. 

3. A method according to daim 1 .further compris- 
ing the step of weakening the wire at a point at a des- 
ired distance from the bond to the contact on the first 
component simultaneously with the application of the 
force to the wire, such that the wire severs at the point 
at which It has been weakened. 

4. A method according to claim 2 or 3, wherein the 

wire is weakened by heating. 

5. Amethod according to claim 2 or 3, wherein the 
wire is weakened by an electric arc. 

6. Amethod according to daim 1, 2, or 3, wherein 
the force is applied in a direction substantially perpen- 
dicular to the contact on the first component at the 
point at which the wire is bonded thereto. 

7. A method according to claim 1 . 2. or 3. wherein 
the bond between the wire and the contact on the first 
component is formed by mermocompreaeion bond- 
ing. 

8. A method according to daim 1, 2, or 3. wherein 
the bond between the wire and the contact on the first 
component is formed by ball or wedge bonding. 

g. A method according to daim 1 , 2, or 3. wherein 
the wire has a diameter of from about 12 to about 125 


as micrometres. 


10. A method according to daim 1 , 2. or 3, whe- 
rein each interconnection wire is of the same length. 

1 1 . A method according to daim 1 , 2, or 3, wherein 
each interconnection wire has a substantially con- 
stant cross-section. 

12. Amethod according to daim 1 , 2. Of 3. whe- 
rein the bond between the Interconnection wire and 
the contact on the second component is made by 
means of a conductive material (27) which is different 
from the materials of the wire and the contact. 

13. A method according to claim 12, wherein the 
bond between the interconnection wire and the con- 
tact on the second component Is made by means of 
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solder. 

14. A method according to claim 12, wherein the 
conductive material is fusible end Is located In dis- 
crete quantities on each of the contacts on the second 
component the bond being made by heating the con- 
duetive material to causa it to fuse and Inserting the 
free end of the interconnection wire into thefused con- 
ductive material. 

1 5. A method according to claim 14, wherein each 
discrete quantity of the conductive material is located 
substantially entirely within a respective recess on a 
contact on the second component 

1 6. A method according to claim 1 . 2, or 3. further 
comprising the step of applying a layer (17) of an 
insulating materia), through which the wire extends, to 
the bond existing between the wire and the contact on 
the first component and to the surface of the first com- 
ponent at least in the vicinity of the contact so as to 
encapsulate the bond. 

17. An assembly comprising first (1) and second 
(21) electronic component In opposing faoe-to-face 
relationship, each component having a plurality of 
contacts, pairs of contacts on the first end second 
components respectively being interconnected by 
individual straight Interconnection wires (7) extending 
between contacts on opposing feces of the two com- 
ponents, each of the Interconnection wires 

(s) being bonded to the contact (3) on the first 
component without the use of a material other 
than the materials of the wire of that contact: 

(b) being bonded to the contact (23) on the sec- 
ond component by means of a conductive ma- 
teria) (27) that Is differentfrom the materials of the 
interconnection wire and of the contact; and 

(c) the length of the interconrwction wire, as 
measured from the contact on the first compo- 
nent or. If a potion of the interconnection wire is 
broadened in the vtointy <* the contact as 
measured from a point Immediately above any 
such broadening, being from about 2d to about 
20d, where d is the diameter of the wire. 

18. An assembly according to daim 17, wherein 
each interconnection wire la oriented substantially 
perpendicular to the contact on the first component at 
the point at which the wire is bonded thereto. 

19. An assembly according to daim 17, wherein 
the bond between the interconnection wire end the 
contact on the first component is a tterrno compres- 
sion bond. 

20. An assembly according to daim 17. wherein 
the bond between the interconnection wire and the 
contact on the first component is a ball or wedge 
bond. 

21. An assembly according to daim 17, wherein 
the Interconnection wire has a diameter of from about 
1 2 to about 1 25 micrometres. 

22. An assembly according to daim 1 7, wherein 
each interconnection wire Is of the soma length. 
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23. An assembly according to daim 17, where 
each Interconnection wire has a substantially con- 
stant cross-section. 

24. An assembly according to daim 17, wherein 
s the conductive material Is a solder. 

25. An assembly according to daim 17, wherein 
the conductive material is fusible and is located in dis- 
crete quantities on each of the contacts on the second 
component 

io 26. An assembly according to claim 25, wherein 
each discrete quantity of the conductive material is 
located substantially entirely within a respective 
recess on a contact on the second component 
27. An assembly according to daim 17, further 

15 comprising a layer (17) of an insulating material, 
through which the wires entend, covering the bonds 
existing between the wires and the contacts on the 
first component and the surface of the first compo- 
nent at least in the vicinity of each contact 

pate ntansprO cho 

1. Verfahren zur Herstellung einer Anordnung 
25 aMseirrtmersten(1)undeinemzweiten(21)elektro- 
nischen Bauelement die elne Vielzahl von Verbin- 
dungskontakten zwischen den Baueiementen hat 
wobei das verfahren tokjende Schritto aufweist 
(a) BDcten eiraelner Verbindungsdrfihte auf je- 
so dem Kontakt (3) auf dem ersten Bau element 
durch: 

(I) Bonden eines Drahta an den Kontakt ohne 
Verwendung elnea Materials, das von den 
Materia! ien des Kontakts und des Drahte ver- 

& schieden tst, und 

(ii) Geraderichten und Trennen dee Drahts 
dutch Aufbrlngen einer Kraft darauf in einer 
von dem Kontakt wegweiaenden Ftichtung un- 
ter ZurOcklasBen eines an den Kontakt geborv 

40 deten und ein freles Ends aufweisenden 

Verbindungedrahts (7), dessen tango, ge- 
messen von dem Kontakt auf dem ersten Bau- 
element oder, wenn ein Teil des 
Verblndungsdrahts rm Berelch des Kontakts 

4S verbreltert 1st. von elnem Punkt dlrekt uber ei- 

ner eolchen verbreiterung gemessen. von ca. 
2 d bis ca. 20 d betragt wobei d der Durch- 
messerdes Drahts 1st 

(b) Positionieren der BaueJemente derart daft 
so das zweite Bauelemente dem ersten Bauelement 

gegenfibersteht und 

(c) Bonden dee freien Endes jedee Verblndungs- 
drahts an elnen entsprechenden Kontakt (23) auf 
dem zweiten Bauetoment 

ss 2. Verfahren nach Anspr uch 1 , das ferner folgen- 
den Schritt aufweist Schwachen dea Drahts an ei- 
nem Punkt In einem gswfinschten Abstand von der 
BondsteilB an dem Kontakt auf dem ersten Bauele- 
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mant vor Aufbrirtgen der Kraft euf den Draht derart, 
da& em Abtrennen das Drahts an dom Punkt erfolgt 
an dem er geschwacht wurde. 

3. Verfahren nach Anspruch 1 , da* ferner fokjen- 
den Schritt aufwefet: Schwachen des Draws an ei- s 
nem PunW in ©foam gewflnschten Abstand von der 
BondsteUe an dam Kontakt auf dam ersten Bauete- 
ment gieichzeffig mil dem Aufbringen der Kraft auf 
den Draht derart daB ein Abtrennen dee Drahts an 
dem Punkt erfolgt an dem er gescrtwficht wurde. 10 

4. Verfahren nach Anspruch 2 oder 3. wobei der 
Draht durch ErwSrmen geschw&cht wlrd. 

5. Verfahren nach Anapruch 2 oder 3, wobei der 
Draht durch einen elektrischen Lichtbogen ge- 
BChwficht wlrd. 16 

6. Verfahren nach Anspruch 1, 2 oder 3, wobei 
die Kraft in einer Rlchtung aufgebracht wird. die zu 
dem Kontakt auf dam ersten Bauelement an dom . 
Punkt. an dem der Draht daran gebondet 1st, im we- 
eend ichen eenkrecht verlfluf t. 20 

7. verfahren nach Anspruch 1, 2 Oder 3, wobei 
die Bondverbindung zwischen dem Draht und dem 
Kontakt auf dam ersten Bauelement durch Thermo- 
kompresslonsbonden gebfldet wird. 

8. verfahren nach Anspruch 1 , 2 Oder 3, wobei 25 
die Bondverbindung zwischen dem Draht und dem 
Kontakt auf dem ersten Bauelement durch Nagelkopf- 
oder Keilbonden geblidet wird. 

9. Verfahren nach Anspruch 1 , 2 Oder 3. wobei 

der Draht elnen Durchmesser von ca. 12 urn bis ca. so 
125 urn hat 

1 0. Verfahren nach Anspruch 1 , 2 oder 3, wobei 
jeder Verbindungsdraht die gleiche Lfinge hat 

11. Verfahren nach Anspruch 1. 2 oder 3, wobei 
jeder Verbindungsdraht einen Im wesentlichen Icon- 35 
stanten Querschnitt hat. 

12. Verfahren nach Anspruch 1, 2 oder 3. wobei 
die Bondverbindung zwischen dem Verbindungsdraht 
und dem Kontakt auf dem zweiten Bauelement durch 

eln lertfihiges Material (27) hergesteUt wird, das von <o 
den Materialien des Drants und dee Kontakts ver- 
achieden ist 

13. verfahren nach Anspruch 12. wobei die 
Bondverbindung zwischen dem Verbindungsdraht 

und dem Kontakt auf dem zweiten Bauelement durch « 
Lot hergesteUt wlrd. 

14. Verfahren nach Anspruch 12. wobei das lelt- 
fthige Material schmeizfahig und in Elnzelmengen 
auf jedem Kontakt auf dem zweiten Bauelement an- 
geordnet ist und wobei die Bondverbindung herge- so 
stellt wird durch ErwSrmen des lajtfahigen Materials, 

um dieses zu echmelzen, und Elnsetzen des frelen 
Endes des Verbindungsdrahte in des geschmolzene 
leitffihlge Material. 

1 5. Verfahren nach Anspruch 1 4. wobei Jede Eln- « 
zelmsnge des leitfahigen Materials im wesenflicrten 
voilstflndlg In elnerentsprechenden Auanehrnung an 
einem Kontakt auf dem zweiten Bauelement qngoord- 
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net ist 

16- Verfahren nach Anspruch 1 , 2 oder 3, das fer- 
ner folgenden Schrttt aufwelst Aufbringen einer 
Schlcht (17) aus einem isolier material, durch da der 
Draht verlfiuf t auf die zwischen dem Draht und dem 
Kontakt auf dem ersten Bauelement bestehende 
Bondverbindung und auf die Oberfiache des ersten 
Bauelements wenigstens Im Beretah des Kontakts. 
um die BondsteUe einZUkapseln. 

17. Anoidnung, die ein erstes (1) und eln zweites 
(21) elektronisches Bauelement aufweist die elnan- 
der gegenuberstehen. wobei jades Bauelement eine 
Vlelzahl von Kontakten hat wobei KontaklpaaPB auf 
dem ersten und dem zweiten Bauelement jeweils 
durch einzelne gerade verbindungsdrahte (7). die 
zwischen Kontakten euf entgegengeeetzten Seiten 
der beiden Bauelemente verlaufen, verbunden e!nd 
und wobei die Verbirriungsdrfihte Jewells 

(a) an den Kontakt (3) auf dem ersten Bauele- 
ment ohne Verwendung eines Materials gebon- 
det sind, das von den Materialien des Drahts und 
dieses Kontakts verschleden ist; 

(b) an den Kontakt (23) euf dem zweiten Bauele- 
ment durch eln leitfahiges Material (27) gebondet 
ist das von den Materialien des Verbindungs- 
drahts und des Kontakts verschieden ist; und 

(c) wobei die Lang* des Verblndungsdrahts, ge- 
messen von dem Kontakt auf dem ersten Bauei e- 
ment, Oder, wenn eln Tea des verbindungsdrahte 
im Bereich des Kontakts verbreltert ist, von einem 
Punkt direkt Qber emersolchen Verbrelterung ge- 
messen, von ca. 2d Ws ca. 20 d betragt v*obei d 
der Durchmesser des Drahts Ist. 

18. Anordnung naoh Anspruch 17, wobei jeder 
Verbindungsdraht im wesentlichen eenkrecht zu dem 
Kontakt auf dem ersten Bauelement an dem Punkt. an 
dem der Draht daran gebondet ist, orientiert Ist 

19. Anordnung nach Anspruch 17. wobei die 
Bondverbindung zwischen dem verbindungsdraht 
und dem Kontakt auf dem ersten Bauelement elne 
Therrnokompresslonsbondverblndung iet 

20. Anordnung nach Anspruch 17, wobei die 
Bondverbindung zwischen dem Verbindungedraht 
und dem Kontakt auf dem ersten Bauelement eine 
Nagelkopf- Oder KeUbondverbindung ist. 

21 . Anordnung nach Anspruch 1 7, wobei der Ver- 
bindungsdraht einen Durchmesser von ca. 12 jim bis 
ca. 125 um hat 

22. Anordnung nach Anspruch 17, wobei Jeder 
Verbmdungsdrahtdie gleiche L&nge hat 

23. Anordnung nach Anspruch 17, wobei jeder 
Verbindungsdraht einen im wesentlichen konstanten 
Querschnitt hat 

24. Anord nung nach Anspruch 1 7 f wobei d as leit- 
fShig Material eln tot ist 

25. Anordnung nach Anspruch 17, wobei das leH- 
fahige Material schmeizfahig und In Elnzelmengen 
auf jedem Kontakt auf dem zweiten Bauelement an- 
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geordnat ist 

26. Anordnung nach Anspruch 25, wobel jede 
ElnzeJmengo des leitfahlgen Materials tm wesantD- 
chen vollstandlg in ainer entsprechenden Ausneh- 
mung an eJnam Kontakt auf dam 2welwn Bauelement 
angecfdnet tat 

27. Anordnung nach Anspruch 1 7, dleferner elne 
Sohicht (17) aua einem IsoUermaterfaJ, durch das die 
Drfihte verlaufen, aufweist, wobei die Schichtdiazwi- 
schen dan Drahten und dan Kontakten auf demersten 
Bauelement bestehande Bondverbindung und die 
Obarflache das ereten Beuelements wentgstena tm 
Bereich elnea jedan Kontakts uberdecxt 


ftevendlcations 

1 . Procede da production dun assemblage d'un 
premier composant etectroniqua (1) et d'un second 
composant eleetronique (21), assemblage qui pos- 
sede plusleurs contacts dlnterconnexlon antra las 
compoeants. comprenant lea etepes consistent : 

(a) a fbrmar des f lis d'intorconnaxion dieb'nctsaur 
chaque contact (3) present aur le premier compo- 
sant par : 

(i) liaison d'un fa au oontaot sans ^utilisation 
d'une matiere autre que las matferes du 
. contact at dufil. at 

(fl) radressement at rupture du fl par applica- 
tion d'une force * ce Til dans la sens oppose 
au contact, pour laisser un f il ^Interconnexion 
(7) lid au contact at compranant une axtremlte 
libra, la longueur du f II dlntercormaxion, telle 
qu'elle est mesuree a partir du contact aur le 
premier composant ou, si une portion du fB 
tflnteroonnexion est elargle a proxtmfte du 
contact, tMe qu'elle est mesuree a partir d'un 
point tmmediatament au-dessus d'un quel- 
con que tel eianjiseement aliant d'envtron 2d 
a environ 20d. d represents nt le diametre du 
fB; 

(b) a positenner les composants da sorte que le 
second composant soit face-a-face avec le pre- 
mier composant ; et 

(c) a liar I'extremft6 libre de chaquo fa tflntarcon- 
nexion a un contact respectif (23) sur le second 
composant 

2. Precede suivant la rovendlcation 1, compra- 
nant en outre I'etape consistant a affaibllr la fU a un 
point situ* a una distance deslree da la liaison au 
contact sur le premier composant event application da 
la force au f il, de sorte que le f II presente une rupture 
au point oo B a 6te affalbll. 

3, Procede eutvant la revendication 1. com pro- 
nan t an outre I'etape consistant a affaiblir le f il a un 
point situe a una distance dearae de la liaison au 
contact sur le premier composant, slmultanement 
avec I'appOcabon de la force au id, de eorte que I© ftl 


presente une rupture au pointed il a eta affaiblL 

4. Piocedd suhrant la revendication 2 on 3, dans 
(equal le f a est affaibii par chauffage. 

5. Procede suivant la revendicatton 2 ou 3, dans 
6 lequel tefB est affaiWI au moyen d'un arc electrkjus. 

6. Procede suivant la revendlcabon 1, 2 ou 3. 
dans 1 equal la force est appllquee dans une direction 
pratiquement perpend Iculaira au contact sur le pre- 
mier composant au point ou le f il est lie a ce compo- 

io sam. 

7. Proeed6 aufcant la revendication 1, 2 ou 3, 
dans tequel la liaison entre le f II et le contact sur le 
premier composant estformee par liaison par thermo- 
compression. 

is 8. Precede suivant la revendication 1, 2 ou 3. 
dans lequel la liaison entre le f il et le contact sur la 
premier composant est formes par liaison par une 
bottle ou I iaison en coin. 

9. Procede euivant la revendication 1, 2 ou 3, 
96 dans lequel le f il possede u n diametre tf environ 1 2 a 

environ 125 micrometres. 

10. Procede suivant la revendication 1. 2 ou 3, 
dans lequel tous las f Is dlnteroonnexlon ont la memo 
longueur. 

m 11. Precede suivant la revendication 1, 2 ou 3. 
dans lequel chaque fB ^interconnexion possede une 
section transversBle pratiquement constants. 

12. Precede Suivant la revendication 1, 2 ou 3. 
dans lequel la liaison entre le f il dlnterconnexion et le 

30 contact sur le second composant est reallsee au 
moyen d'une matiere conductrlce (27) qui est dtffe- 
rente des matieres du f il et du contact 

13. Procede auivam la revendicatton 12. dans 
lequel la liaison entre le fil d' interconnexion et le 

39 contact sur le second composant est realise au 
moyen d'une soudure. 

14. Precede suivant la revendication 12, darts 
lequel la metiers conductrice est fusible et ast srtuee 
en quanttes discretes sur chacun des contacts pre- 

40 eents sur le second composant la naiaort slant reaii- 
see par chauffage de la matiere conductrice pour 
provoquer la fusion de cette matiere et nnsertton de 
rexbemhe libra du fa dlnterconnexion dans la matiere 
conductrice fondue. 

45 is. Precede suivant la revendication 14, dans 
lequel chaque quantite discrete de matiere conduc- 
trice est situeo pratiquement total ament dans un evi- 
dement respectif sur un contact present sur le second 
composant 

so 16. Procede suivant la revendication 1, 2 ou 3. 
compranant en outre I'etape d'application d'une cou- 
ohe (17) d'une mature Isolante, A travera laqualle 
s'etend le fil. a ta liaison extetant entre le fl et le 
contact sur le premier composant et a la surface du 

& premier composant au moins a proxlmite du contact 
de manure a encapsuler la liaison. 

17. Assemblage comprenant das premier (1) et 
second (21) components electronlques disposes fa- 
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ce-a-fece chaquo composant comprenant plusteurs sur la premier composant fit la surface du prernter 

contacts, das palres do contacts sur las premier at composant au moms d proximo de cnao.ua contact. 

second composants atant respectivement Intercon- 

nectees pardaa flls droits d'lntar connexion distincts 

(7) s'etandant antra las contacts sur lea faces opoo- S 

sees des deux composants. chacun des f ils dlnter- 

connexion 

(a) etant lie au contact 3) sur te premier compo- 
se nt sans I'utE isauon d'une mature autre que les 
matidree du f D et du contact ; " 

(b) etant lie au contact (23) sur la second compo- 
sant au moyen d'une matiere conductrtee (27) qui 
eat differs nte des matleres du ft) dlnterconnexlon 
et du contact ; et 

(c) ayant une longueur, telle qu'eDe est mesuree 15 
a partir du contact sur le premier composant ou, 

si une portion du fll d'tntareonnexlon est eiarflle 
a proximite du contact, telle qu'elie eat mesuree 
a partir d'un point immediatament au-dessua d'un 
o>ielcc^quetelelargissenient8]lantd , eriviron2d m 

a environ 20d, d representant le diametre du f 11 . , 

18. Assemblage sulvant la revendication 17, dans 
laquel cheque fil d'intorconnexion est orients prati-. 
quement perpendiculairement au contact sur Le pre- 
mier composant au point oule fil est lie ace contact 2S 

19. Assemblage suivant la revendication 1 7, dans 
lequel la liaison entre Is fil dTnterconnexion et le 
contact sur le premier composant est une liaison par 

20. Assemblage suivant la revendication 1 7, dans 30 
lequel la liaison entre te fa d'intsrconnexfon et le 
contact sur le premier composant est une liaison par 
boule ou une liaison en coin. 

21 . Assemblage suivant la revendication 1 7, dans 
lequel le fil d'lnterconnexion possede un diametre as 
d'envlron 12 a environ 125 micrometres. 

22. Assemblage suivant la revendication 17, dans 
lequel tous les flls dlnterconnexlon possedent la 
meme longueur. 

23. Assemblage suivant la revendication 17, dans 40 
lequel chaqus fil d'lntarconnexlon possede una sec- 
tion transversaie pratiquemsnt constants, 

24. Assemblage suivant la revend ication 1 7. dans 
lequel la matiere conductrtee consist© en une sou- 
dure. 

25. Assamblage suivant la revendication 17, dans 
laquel la matiere conductrice est fusible et est pre- 
sents en quarrtitea discretes sur chacun des contacts 
presents surle second composant. 

28. Assemblage suivant la revendfcation 26, dans so 
lequel cheque quantite discrete de matiere conduc- 
trtee est piacee pratiquemsnt totaJement dans tin evi- 
dement respectif surun contact present sur le second 
composant 

27. Assemblage suivant la revendication 17, as 
comprenant en outre une oouehe (17) d'une matiere 
isolante, a trovers laquelle s'etendent las flls, reoou- 
vrant las liaisons oxistant entre lee f as et les contacts 
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